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disclosure that "any and all catalysts" are not taught as useful. This disclosure on pages 6 
and 7 of the Spetjificatlon relating to the catalysts which may be use in practicing the 
process would enable one skilled in the art to choose a catalyst suitable for use in the 
claimed process. 

35 use S 112. Secnnri Paraoraoh Reieetion 

Claims 1-16 are rejected under 35 U.S.C. 112. second paragraph. 
The Examiner states that Claims 1-16 are indefinite for failing to particularly point out 
and distinctly daim the subject matter which applicant regards as the invention, that the 
claims recite a series of process steps to produce gamma-butyrolactone. 1. 4-butanediol and 
/or tetrahydrofuran from hydrogenating maleic add and hydrogen in the presence of a 
catalyst, and that it is not clear what conditions have to prevail to produce either gamma- 
butyrolactone alone or 1 .4-butanediol or tetrahydrofuran or a combination of the above. Are 
all the products being produced In equal amount, and if not what are the ratios or amounts of 
each product. 

Applicants respectfully traverse this rejection. 

As stated above, the primary feature of Applicants' invention is the temperature range 
claimed for the first reaction zone. The temperature of the maleic acid feedstream and the 
first hydrogenation zone are controlled so that the temperature does not exceed ISO'C fn 
order to minimize corrosion caused by maleic acid in the reactor piping and in the reactor. 

The disclosure under the heading "The Process" at page 7, line 13 to page 9. line 23 
describe the process and states that "The effluent ftom the second hydrogenation zone, 
predominately 1 ,4-butanedioi. unreacted hydrogen and water with minor quantities of 
tetrahydrofuran. gamma-butyrolactone and other by-products."(See page 9. lines 10-12. In 
addition, at page 9. lines 21-22, the Specification states that The yields of 1 .4-butanediol 
achieved are about 80 mole percent or greater, typically about 90 mole percent or greater." 

Applicants submit that there is nothing indefinite about Qalms 1-16. One skilled in 
the art would know from reading the specification what is being claimed. As stated before, 
the main point of the invention Is to control the temperature in the first reactor to minimize 
conroslon caused by the maleic add feed. TTiere is no requirement to claim the spedfic 
ratios of 1.4-butaindiol, gamma-butyrolactone, and tetrahydrofuran produced In order for the 
daims to particulariy point out and distlncdy claims the subject matter whfch applicants 
regards as the invention. 
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Double Patenting Rej ectinn 

Claims 1-16 are rejected under the judicially created doctrine of obviousness-type 
double patenting over claims 1-13 of Budge et al.. U.S. Patent No 5.196.602. TT.e Examrer 
has wntten that; 

"Although the conflicting claims are not identical they are not 
patentably distinct from each other because there are substantial similarities 
in the Instant process thereof claimed in the patent, which has a common 
rnventivB entity with the instant application for same uses. Note the 
hydrogenatlon of maleic anhydride to produce 1 .4-butanedlol occurs in two 
reaction zones. There is also substantial overlap with the remaining process 
conditions such as temperature in the first stage is between 100» and 350»C 
contact time of bet2ween 0.1 minutes and 10.0 minutes. 

One of ordinary skill in the art would thus have been motivated to 
hydrogenate maleic anhydride to produce 1.4-butanBdlol. gamma- 
butyrolactone and tetrahydrofuran by manipulating process parameters such 
as temperature and contact time with the reasonable expectation that the 
resulting product would maintain high yield." 

Applicants respectfully traverse this rejection. 

The thrust of Applicants' Invention is the temperature range claimed for the firet 
Sacfion zon^. Applicants assert that there is nothing obvious about this claimed 
temperature range. The instant invention requires that both the temperature of the 
fee^stream comprising maleic acid and the temperature of the first hvdma^n^tinn be 
controlled such that the temperature of the maleic acid in the feedstream and the first 
hydrogenatlon zone does not exceed about ISO^C. This critical feature of Applicants- 
invention <s required in order to minimize corrosion in the reactor fe«H nip in^ and in the 
rector, -mis discovery greatly benefited the commercial practice of this process by making 
the commercial process more economical. Neither the lower first hydrogenatlon zone 
temperature nor the "corrosion lessening" benefit provided by this temperature are 
suggested by the teachings of Budge et al. 

The Budge et al. patent flows from eartler catalyst related research wori< relating to 
the hydrogenation of maleic anhydride to 1.4-butanediol. Specifically. Budge et al taught 
and claimed a two stage process for the hydrogenatlon of maleic anhydride which utilized a 
different catalyst In each stage and more specifically a ruthenium containing catalysts in the 
second stage. Budge et al. suggested maleic acid as an alternative to maleic anhydride in 
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their process: however, no examples in Budge et al. were directed to the hydrogenaf on of 
maleic acid. 

Since Budge et al. did not work with maleic acid, the corrosive effects of maleic acid 
were not appreciated by Budge et al. The reacUon temperatures taught by Budge et al., at 
Column 3, lines 49 to 51 , illustrate this: 

The reaction temperature fbr the first stage is typically between about 100°C 
and about SSCC and preferably about 1 5(yC and about 300°C." 
This actually teaches away from the current Invention. Additionally, this clearly shows that at 
the tinf)e of the Budge et al. patent, higher first zone temperatures were believed to be 
preferred. Lastly, there is no teaching or suggestion in Budge et al. as to the need to 
additionally maintain the temperature of the feedstream to the first hydrogenation zone at a 
temperature below about 130*c. 

IWoreover, to the extent there is overlap in the temperature range taught by 
Applicants for the feedstream and the first hydrogenation zone (i.e. less than about ISO-C) 
and the temperature range taught by Budge et al. for the fir^t hydrt)genation stage (i e 
between 100 and 350'>C). the instant application is a "species- representing an unobvious 
and patentable Improvement over the early teachings of the Budge et al. genus This 
Improvement was Illustrated in the "Examples" on page 12 of the specification, which 
compared the extent of corrosion on metal test rods exposed to maleic acid at temperatures 
of 140«C and above versus the extent of corrosion on metal test rods exposed to maleic acid 
at temperatures of ISO'C and below. The test showed that corrosion on the test nxis was 
virtually eliminated at temperatures of 130«C and below. 

Applicants assert that the instant invention requiring "that the temperature of the 
feedstream comprising maleic acid and the temperature of the first hydrogenation zone be 
controlled such that the temperature of the maleic acid in the feedstream and the first 
hydrogenation zone does not exceed about 130-C" is not be obvious to one skilled in the art 
based upon the teachings of Budge et al. As such, Applicants respectfully assert that the 
claims of the instant application are patentably distinct over the teachings and claims of 
Budge et al. 
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As such, Applicants respectfully assert that Budge et al. in view of Bockrath et al. 
does not disclose the instantly claimed process and that the claims of the instant application 
are patentable over this combination. 

Bockrath et al. 

Applicants wish to call the Examiners attention to Example 1 1 of Bockrath et al. 
Applicants had not been previously aware of the disclosure by Bockrath et al. of the reactor 
temperatures employed in this Example. 

Applicants have submitted with this response a copy of the Declaration under 37 
C.F.R. 131 which was filed in the parent application, U. S. Serial No. 09/651,526 filed August 
29, 2000. stating that Applicants had conceived and reduced to practice the claimed 
invention prior to the publication date of Bockrath et al. 

Applicants are aware that limited references to U.S. Patent No. 6,008,384 to 
Bockrath et al. were made in the application. Specifically, Bockrath et al. is referred to in 
Applicants' specification on page 1 . lines 23-26: 

"U.S. Patent No. 6.008,384 teaches a two-stage hydrogenation process for the 
hydrogenation of maleic add which employs a bimetallic (Ru and Re}-on-carbon catalyst and 
wherein the effluent of the first-stage is cooled considerably prior to introduction into the 
second stage." 

And on page 1 , line 3 to page 2, line 3: 

To hydrogenate maleic acid to 1,4-butanediol, an elevated temperature is required. 
For example, U.S. Patent No. 6,008,384 teaches that maleic acid is advantageously 
hydrogenated to 1,4-butanedlol at temperatures between 160^C and 250°C." 

U.S. Patent No. 6.008,384 is usable against the instant claims only insofar as the 
disclosure therein is acknowledged as prior art in the present application. In re Hellsund . 
474 F.2d 1307, 177 U.S.P.Q. 170 (CCPA 1973), 

As the Examiner can see from the above, column 3, lines 16-26 relied upon by the 
Examiner and Example 11 clearly were not acknowledged by Applicants as prior art in the 
present application. 

As such, the attached Declaration effectively "swears behind** Bockrath et al. and 
effectively removes it as a reference (except to the extent acknov^edged In the application.) 
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SUMMARY 
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